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A B S T R A C T   
The Common Fisheries Policy in the Mediterranean has been so far based on technical measures that have been 
relatively stable for a long time, and it did not prevent the efficiency increase in both vessels and gears that have 
counterbalanced the fleet reduction. The new Multiannual Plan for Demersal fish stocks in the western Medi-
terranean Sea introduces a fishing effort regime as a new approach to reduce significantly fishing time, allowing 
stocks to approach MSY in the medium term. However, different approaches to reduce fishing time may have 
different socio-economic impacts that have to be considered. The reduction of fishing time has to be com-
plemented with selectivity improvements, temporal and permanent closures and local co-management plans to 
protect both juveniles and spawners. The combination of several measures will soften the need for effort 
reduction and it will contribute significantly to the sustainability of Mediterranean Fisheries.   
1. Mediterranean fisheries 
The Mediterranean and Black Sea comprise the largest (over 3.4 
million km2) and deepest (average 1460 m and maximum 5267 m) 
enclosed marine basin on Earth. Additionally, the Mediterranean Sea is a 
hotspot of biodiversity. It hosts approximately 7–10% of the world’s 
marine biodiversity and it holds a high percentage of endemic species 
[1,2]. The Mediterranean is generally considered a low productive sea, 
with narrow continental shelves that limit the fisheries productivity 
across the region. Mediterranean fisheries are characterised by rela-
tively small vessels, multiple landing sites, multispecies catches with low 
CPUE and relatively high prices [3]. The sector is dominated by small 
family companies, not only in the small scale fleet segment but also in 
the trawling and purse seine segments. Despite the depletion of fishery 
resources, conflicts between countries are rare and limited to few areas. 
This is because most of the resources (except for large pelagic species 
managed by ICCAT) are sedentary and therefore their exploitation 
produces few externalities. The Mediterranean and Black sea fishing 
fleets transformed more than half its total revenue into capital, salaries, 
and profits, thereby having a positive impact on the regional economies 
and their fishing communities [4]. Moreover, Mediterranean fisheries 
have a long history that has influenced the culture of coastal commu-
nities and has a marked influence in their identity. 
2. Common fisheries policy in the Mediterranean 
The Common Fisheries Policy in the Mediterranean has been char-
acterised by a suite of technical measures that have been maintained 
relatively stable for a long time. Meanwhile, fishing mortality has 
increased over the last decades due to the notable improvement of en-
gines, fishing gears and other technological devices that have resulted in 
a larger catchability. When fleet profits have decreased in the past, 
fishing mortality has been adjusted with a fleet reduction. As an 
example, the Spanish Mediterranean fleet has been reduced from 3337 
boats in 2008–2468 in 2017, a 27% decline across all fleet segments: 
trawlers, purse seiners and small scale boats (Fig. 1). In comparison, the 
whole Spanish fleet has been reduced by 20% during the same period 
which indicates a higher reduction in the Mediterranean than in the 
Atlantic. A lower reduction has been observed in France (12%) or Italy 
(10%) in the same period. However, according to the results presented 
by the different stock assessment Working Groups, this fleet reduction 
has not been enough to allow the recovery of targeted populations 
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[5–7]. On the other hand, current economic indicators for the Spanish 
Mediterranean fleet and the trends of assessed stocks are mainly positive 
[8]. 
This situation suggests that management of Mediterranean fisheries 
has to change to adjust fishing mortality to stock status. In most Euro-
pean fisheries, fishing possibilities are linked to stock status with output 
limits through total allowable catches (TACs). Output limits are flexible 
and may adapt fishing mortalities to stock status but they may be inef-
fective due to several reasons, among them insufficient enforcement or 
to discarding of marketable fish in mixed fisheries [9]. If fishers have 
completed their quota of a given species but continue fishing for other 
species, they will discard or land illegally catches of the species for 
which the quota is completed [10]. The Landing Obligation seeks to stop 
this practice but it introduces additional problems, namely the so called 
choke species, species with a low quota that can cause a vessel to stop 
fishing even if they still have quota for other species [11], and new 
enforcement challenges. The issues associated to implementation of 
TACs and quotas become more difficult to sort with increasingly diverse 
fisheries, and this is the main reason why TAC and quota have never 
been considered useful for the highly diverse Mediterranean demersal 
fisheries. Moreover, the Landing Obligation in the Mediterranean will 
only be applied to species subjected to Minimum Conservation Refer-
ence Size (MCRS) restrictions (species listed in Annex III of Regulation 
EC1967/2006). In addition, it will not contribute to reach MSY in 
Mediterranean fisheries since it will not reduce fishing mortality, but it 
will increase the impact on the ecosystem and will create new problems 
of management and control [12–14]. Therefore, to reduce discards and 
mortality of both target and non-target species in the Mediterranean it 
would be better to replace the Landing Obligation with discard plans 
including an improvement of selectivity and spatial-temporal closures 
[9,15,16]. 
The new multi-annual plan for demersal fisheries in the western 
Mediterranean (Regulation (EU) 2019/1022 of the European Parliament 
and of the Council of June 20, 2019, OJEU L172/1) introduces the 
concept of maximum allowable fishing effort. It is based in fixing a 
maximum number of fishing days per year as a way to adjust fishing 
mortality to stock status. A significant reduction of fishing time should 
be applied in the next years to approach fishing mortality to FMSY. 
However, the proposal does not regulate how to distribute the fishing 
days throughout the year and across the fleet. The socio-economic 
impact of reducing fishing mortality will differ among the possible 
strategies. It must also be borne in mind that fish in the Mediterranean is 
mainly commercialised fresh and prices are relatively high [3], and 
modifications in market supplies will affect prices. Thus it is important 
to consider not only the fishing time reduction but also how to distribute 
it throughout the year to ensure that it does not affect market supplies 
and to prevent the closure of traditional commercial circuits. Reductions 
have to be implemented in a transparent and equitable manner, without 
endangering the fisheries. Changes in trade could cause collateral effects 
with potential to generate serious economic losses to fishermen and alter 
fish supplies for consumers that the bio-economic models cannot 
simulate. For example, concentrating the reduction in a season may 
cause a price decrease [17] due to the irregular supply of fresh fish to the 
market and a reduction of market share. 
On the other hand, if the reduction is distributed weekly, market 
supply is guaranteed all year round and prices may increase, thus 
reducing the short term social and economic impact [18]. In addition, a 
weekly reduction will not require subsides, unlike many current sea-
sonal closures in the Mediterranean [18]. As of today, fishers in some 
Spanish regions like Castellon are voluntarily reducing fishing time in 
one day per week during winter months without subsidies. 
If provisions are made to transfer allowable effort between boats, the 
social impact will be even larger. Mediterranean fishing companies are 
usually small family enterprises, but this may change with the intro-
duction of transferability of fishing days. The transfer of fishing possi-
bilities between boats may concentrate fishing rights in larger 
companies reducing the fleet and changing the economic structure of 
Mediterranean fisheries with a severe impact on employment. There is a 
risk that fishing could disappear in some Mediterranean towns, which 
would lose an important part of their historical heritage. Concentration 
of fishing rights and loss of access to the fishery for some towns are 
among the side effects of the Icelandic ITQ system, followed by 
increased unemployment, decrease of property values as population size 
declines and the range of services available narrows [19,20]. Most 
fishers are worried about the possibility that individual effort quotas are 
introduced and they are demanding a global management of fishing 
days. 
Other possible technical measures that could complement the fishing 
time reduction are the implementation of permanent and seasonal clo-
sures, selectivity improvements and local co-management plans. 
The multi-annual plan for demersal fisheries in the western Medi-
terranean introduces a seasonal bottom trawling ban within 6 nautical 
miles from the coast except in areas deeper than 100 m during 3 months 
each year. A similar regulation was implemented in Spain between 1975 
and 1988 but, to our knowledge, its effectivity has never been evaluated. 
It may be substituted other closure areas leading to a 20% mortality 
reduction on hake juveniles. 
On the other hand, permanent closures may be useful to protect also 
sensitive habitats and spawning grounds. The benefits of closures for 
stock enhancement and biodiversity conservation are known [21] but 
the current extension of areas closed to fisheries is too small [22]. 
Moreover, in most countries, areas are closed to protect some particular 
Fig. 1. Evolution of Spanish fleet in the Mediterranean. 
Source: Data from “Censo de Flota Pesquera Operativa” (fishing fleet census) issued on December 31st annually. 
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habitat, i.e. shallow water reefs but, to be effective, protection measures 
must expand to include a significant proportion of all different marine 
habitats [22]. 
Improvement of trawl selectivity would have noticeable and complex 
direct and indirect effects on target and non-target demersal species [23] 
and would reduce the mortality on target species juveniles [24]. 
Increasing the size at which commercial species are captured will result 
in a higher economic yield for the fleets and larger biomass at sea of the 
exploited stocks, but most importantly it will contribute as well to 
restore ecosystem structure and resilience [15]. Moreover, the current 
reference points in the Mediterranean demersal fisheries are based on 
F0.1. As consequence, changes in the selection pattern will change the 
reference points [25] reducing the distance between current and target 
fishing mortality. Scott and Sampson [26] show that relatively subtle 
changes in selection can produce substantial differences in MSY and 
FMSY. Hence, drastic reductions in fishing effort may be unnecessary to 
achieve FMSY if Mediterranean fisheries are oriented towards more se-
lective fishing practices [27]. 
The EU fisheries policy recognizes the need to involve resource users 
in management and consequently shift towards co-management. A good 
way to involve stakeholders would probably be the adoption of local 
management strategies. Prior studies have shown positive achievements 
in the implementation of co-management plans at local level in certain 
fisheries [28–31]. The first experience of co-management in trawl fish-
eries was the experimental plan for trawl fisheries in Castellon and 
southern Tarragona that was implemented between 1961 and 1966. This 
plan was based in effort management and it recovered the profitability 
of trawl fleet in the region see Ref. [32]. It also demonstrates the 
importance of reaching a consensus in the management rules between 
scientist and fishers and the effectiveness of the bottom up approach for 
management. Enhancement of local co-management in the future may 
be a positive course of action. 
The proposal also states that management measures based on total 
allowable catch shall be introduced if changes in the fishing effort 
regime do not suffice to meet the objectives or targets. However, it is 
likely that if the fishing effort regime does not produce the expected 
results it will be due to an insufficient reduction of fishing effort. A 
combination of the reduction of fishing time, the establishment of well- 
designed closed areas and an improvement of selectivity should lead to a 
significant improvement of Mediterranean fisheries. On the other hand, 
the introduction of output controls with Total Allowable Catches (TACs) 
and quotas for Mediterranean demersal fisheries will create new 
administrative and management problems, i.e. increase of illegal fishing 
and discards (see Ref. [33] and references therein), worsened by the 
high catch diversity characteristic of the Mediterranean [9,34]. 
3. Challenges for the future 
Mediterranean fishery science has been generally less well funded 
and sophisticated than in the Atlantic region, which has long benefited 
from the support of the International Council for the Exploration of the 
Sea (ICES), which has a much stronger capacity for monitoring and 
conducting quantitative fishery assessments [35]. Probably this is 
related to the fact that Atlantic fisheries are targeted by international 
fleets in the high seas whereas Mediterranean fisheries are mostly 
coastal, targeted by local fleets and under jurisdiction of single states. 
Stock assessment information has not been incorporated to Mediterra-
nean fisheries management yet. To advance in this direction it is 
necessary to improve the quality and quantity of scientific information 
available to have a better advice based in better science. Unfortunately, 
the Mediterranean stocks regularly assessed are still a small fraction, 
although this varies greatly among the different coastal states. GFCM 
experts stressed recently the need to advance the methodologies used for 
assessments and to improve the quality of data [5]. 
To this purpose, training opportunities for new experts that may 
recruit into GFCM, STECF and national research institutes are also 
needed to increase capacity building in the region. 
Also, current delimitation of stock boundaries for many of the stocks 
assessed it is not clear in the Mediterranean. Stock assessment is based 
mainly on Geographical Subareas (GSAs) that may not be adequate for 
some stocks. Some preliminary results have been obtained in the 
STOCKMED and TRANSBORAN research projects and other similar 
projects, but they need to be checked with further research. Identifica-
tion of fished stocks that includes as well information on nursery and 
spawning areas helps to optimize management [36]. There is no scien-
tific evidence that Effort Management Units established in the Western 
Mediterranean Multiannual Plan are the best management option. The 
importance of delimitation of stocks in the Alboran Sea was already 
highlighted by GFCM and probably stocks GSA 1 are more related with 
stocks GSAs 3 and 4, that are not included in the Western Mediterranean 
Multiannual Plan, than with GSA 5–7 that are in the same Effort Man-
agement Unit. 
Finally, most stocks are evaluated with monospecific models due to 
the great data requirements and complexity of ecosystem models. 
Models developed for mono-specific fisheries are not appropriate for the 
evaluation and management of highly diverse Mediterranean fisheries 
because it is not possible to simultaneously achieve maximum sustain-
able yield in mixed fisheries. It can be argued that decreasing F towards 
a FMSY goal in the context of multispecies fisheries will undoubtedly 
have a positive impact in accompanying species. However, FMSY depends 
on fishing mortality at age, gear selectivity, annual variability and other 
factors that can change too fast for management to respond timely [37]. 
Thus, reaching MSY for all exploited stocks is not feasible [38]. Besides, 
it creates inconsistencies between targets for different stocks [25,39,40] 
and the target of FMSY for the most vulnerable stock probably is not the 
best option. With this perspective, it would be advisable to find new 
scientific indicators that could contribute to define optimal harvest of 
Mediterranean demersal resources that consider its multi-specific nature 
[41]. 
According to the 2017 MaltaMedFish4Ever Ministerial Declaration 
on the future of Mediterranean fisheries, all relevant stocks have to be 
managed with multiannual plans by 2020. This means that new man-
agement plans have to be prepared for the Mediterranean, including the 
small pelagic species since they represent a significant proportion of 
landings in the region. 
Funding 
This work was supported by European Parliament’s Committee on 
Fisheries and presented at the European Parliament in Brussels on 23 
November 2018. 
Acknowledgements 
Particular thanks are due to F. Gonzalez Carrion. 
Appendix A. Supplementary data 
Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.marpol.2019.103772. 
References 
[1] C.N. Bianchi, C. Morri, Marine biodiversity of the Mediterranean Sea: situation, 
problems and prospects for future research, Mar. Pollut. Bull. 40 (2000) 367–376, 
https://doi.org/10.1016/S0025-326X(00)00027-8. 
[2] M. Coll, C. Piroddi, J. Steenbeek, K. Kaschner, F. Ben Rais Lasram, J. Aguzzi, 
E. Ballesteros, C.N. Bianchi, J. Corbera, T. Dailianis, R. Danovaro, M. Estrada, 
C. Froglia, B.S. Galil, J.M. Gasol, R. Gertwagen, J. Gil, F. Guilhaumon, K. Kesner- 
Reyes, M.-S. Kitsos, A. Koukouras, N. Lampadariou, E. Laxamana, C.M. Lopez-Fe de 
la Cuadra, H.K. Lotze, D. Martin, D. Mouillot, D. Oro, S. Raicevich, J. Rius-Barile, J. 
I. Saiz-Salinas, C. San Vicente, S. Somot, J. Templado, X. Turon, D. Vafidis, 
R. Villanueva, E. Voultsiadou, The biodiversity of the Mediterranean Sea: 
J.L. Sanchez Lizaso et al.                                                                                                                                                                                                                     
Marine Policy 112 (2020) 103772
4
estimates, patterns, and threats, PLoS One 5 (2010), e11842, https://doi.org/ 
10.1371/journal.pone.0011842. 
[3] J. Lleonart, F. Maynou, Fish Stock Assessment in the Mediterranean, 67, 2003, 
pp. 37–49. 
[4] Scientific, Technical and Economic Committee for Fisheries (STECF), The 2017 
Annual Economic Report on the EU Fishing Fleet (STECF-17-12), Publications 
Office of the European Union, Luxembourg, 2017, ISBN 978-92-79-73426-7, 
https://doi.org/10.2760/36154. PUBSY No. JRC107883. 
[5] Working Group on Stock Assessment of Demersal Species (WGSAD), Final Report 
FAO headquarters, Rome, Italy, 2017, p. 70, 13–18 November 2017. 
[6] Scientific, Technical and Economic Committee for Fisheries (STECF), 
Mediterranean Stock Assessments 2017 Part I (STECF-17-15), Publications Office 
of the European Union, Luxembourg, 2017, ISBN 978-92-79-67487-7, p. 432, 
https://doi.org/10.2760/897559,JRC109350, 2017. 
[7] Scientific, Technical and Economic Committee for Fisheries (STECF), 
Mediterranean Assessments 2016- Part 2 (STECF-17-06), Publications Office of the 
European Union, Luxembourg, 2017, https://doi.org/10.2760/015005. EUR 
28359 EN. 
[8] MAPAMA, Informe anual de la actividad de la flota pesquera espa~nola. 
https://www.mapama.gob.es/es/pesca/planes-y-estrategias/informe-anual 
-actividad-flota-2018-esp-mapama_tcm30-450996.pdf, 2018. 
[9] J.M. Bellido, J.L. Sanchez, A. Carbonell, T. Garcia, J. Baro, J. Valeiras, Fishing 
management based on technical measures - the need of a new framework for the 
Mediterranean Sea. 131-170p, October 2015, in: Workshop on a New Technical 
Measures Framework for the New Commom Fishery Policy, Study for the European 
Parliament, Committee on fisheries, Brussels, 2015, ISBN 978-92-823-8101-4, 
p. 172 (paper); ISBN 978-92-823-8100-7 (pdf); doi 10.2861/993505 (paper); doi 
10.2861/650920 (pdf). Available at: http://www.europarl.eruropa.eu/supporting 
-analyses. 
[10] J. Batsleer, K.G. Hamon, H.M.J. van Overzee, A.D. Rijnsdorp, J.J. Poos, High- 
grading and over-quota discarding in mixed fisheries, Rev. Fish Biol. Fish. 25 
(2015) 715–736, https://doi.org/10.1007/s11160-015-9403-0. 
[11] C. Ulrich, Research for PECH Committee-Landing Obligation and Choke Species in 
Multispecies and Mixed Fisheries-The North Sea, European Parliament, 2018. 
[12] J.M. Bellido, A. Carbonell Quetglas, M. García-Rodriguez, T. García-Jimenez, 
M. Gonzalez-Aguilar, The obligation to land all catches – consequences for the 
Mediterranean, in: In-depth Analysis. European Parliament, Policy Department B: 
Structural and Cohesion Policies, 2014, ISBN 978-92-823-5604-3, p. 52, https:// 
doi.org/10.2861/59268. Brussels, http://bookshop.europa.eu/en/the-obligatio 
n-to-land-all-catches-consequences-for-the-mediterranean-pbQA0114340/. 
[13] J.M. Bellido, M. García-Rodriguez, T. García-Jimenez, M. Gonzalez-Aguilar, 
A. Carbonell-Quetglas, Could the obligation to land undersized individuals increase 
the black market for juveniles: evidence from the Mediterranean? Fish Fish. 18 
(2017) 185–194, https://doi.org/10.1111/faf.12166. 
[14] F. Sarda, M. Coll, J.J. Heymans, K.I. Stergiou, Overlooked impacts and challenges 
of the new European discard ban, Fish Fish. 16 (2015) 175–180, https://doi.org/ 
10.1111/faf.12060. 
[15] F. Colloca, M. Cardinale, F. Maynou, M. Giannoulaki, G. Scarcella, K. Jenko, J. 
M. Bellido, F. Fiorentino, Rebuilding Mediterranean fisheries: a new paradigm for 
ecological sustainability, Fish Fish. 14 (2013) 89–109, https://doi.org/10.1111/ 
j.1467-2979.2011.00453.x. 
[16] J.M. Bellido, I. Paradinas, R. Vilela, G. Bas, M.G. Pennino, A marine spatial 
planning approach to minimize discards: challenges and opportunities of the 
landing obligation in European waters, in: S.S. Uhlmann, C. Ulrich, S.J. Kennelly 
(Eds.), The European Landing Obligation, Springer, Cham, 2019. 
[17] M. Samy-Kamal, A. Forcada, J.L. Sanchez Lizaso, Effects of seasonal closures in a 
multi-specific fishery, Fish. Res. 172 (2015) 303–317, https://doi.org/10.1016/J. 
FISHRES.2015.07.027. 
[18] M. Samy-Kamal, A. Forcada, J.L. Sanchez Lizaso, Daily variation of fishing effort 
and ex-vessel prices in a western Mediterranean multi-species fishery: implications 
for sustainable management, Mar. Policy 61 (2015) 187–195, https://doi.org/ 
10.1016/J.MARPOL.2015.08.015. 
[19] E. Eythorsson, Theory and practice of ITQs in Iceland. Privatization of common 
fishing rights, Mar. Policy 20 (1996) 269–281, https://doi.org/10.1016/0308- 
597X(96)00009-7. 
[20] M.E. Wilson, Icelandic Fisher women’s experience: implications, social change, and 
fisheries policy, J. Anthropol. 79 (2014) 525–550, https://doi.org/10.1080/ 
00141844.2013.783606. 
[21] J.L. Sanchez Lizaso, R. Go~ni, O. Re~nones, J.A. García Charton, R. Galzin, J.T. Bayle, 
P. Sanchez Jerez, A. Perez Ruzafa, A.A. Ramos-Espla, Density dependence in 
marine protected populations: a review, Environ. Conserv. 27 (2000) 144–158 
(undefined). 
[22] J.L. Sanchez-Lizaso, Closed areas for fisheries management: how much is enough? 
Mediterranea (2015) 41–52. 
[23] M. Coll, N. Bahamon, F. Sarda, I. Palomera, S. Tudela, P. Suuronen, Improved trawl 
selectivity: effects on the ecosystem in the south Catalan sea (NW mediterranean), 
Mar. Ecol. Prog. Ser. 355 (2008) 131–147, https://doi.org/10.3354/meps07183. 
[24] I. Sola, F. Maynou, Assessment of the relative catch performance of hake, red 
mullet and striped red mullet in a modified trawl extension with T90 netting, Sci. 
Mar. 82 (2018) 19, https://doi.org/10.3989/scimar.04711.04a. 
[25] Scientific, Technical and Economic Committee for Fisheries (STECF), Annex I 
Length Indicators. Annex to the STECF 16-22 Report, EWG 16-13, 2016. 
[26] R.D. Scott, D.B. Sampson, The sensitivity of long-term yield targets to changes in 
fishery age-selectivity, Mar. Policy 35 (2011) 79–84, https://doi.org/10.1016/J. 
MARPOL.2010.08.005. 
[27] F. Maynou, Coviability analysis of Western Mediterranean fisheries under MSY 
scenarios for 2020, ICES J. Mar. Sci. (2014), https://doi.org/10.1093/icesjms/ 
fsu061. 
[28] J. Lleonart, M. Demestre, P. Martín, J. Rodon, S. Sainz-Trapaga, P. Sanchez, 
I. Segarra, S. Tudela, The co-management of the sand eel fishery of Catalonia (NW 
Mediterranean): the story of a process, Sci. Mar. 78 (2014) 87–93, https://doi.org/ 
10.3989/scimar.04027.25a. 
[29] G. Gorelli, J. Company, F. Sarda, Management strategies for the fishery of the red 
shrimp Aristeus antennatus in Catalonia, Mar. Steward. Counc. Sci. Ser. 2 (2014) 
116–127. www.msc.org/science-series/volume-02. 
[30] Scientific, Technical and Economic Committee for Fisheries (STECF), Assessment of 
the Implementation Report of the Management Plan for Boat Seines (’sonsera’) in 
the Autonomous Region of Catalonia (STECF-OWP-18-01), Publications Office of 
the European Union, Luxembourg, 2018, ISBN 978-92-79-79375-2, https://doi. 
org/10.2760/681058,JRC110676. 
[31] J. Sala, Roses’ No-Take Marine Zone Effectiveness and Spatiotemporal Hake 
Population Assessment Using GIS Tools, Masther Thesis, ICM-CSIC, 2017, p. 40. 
[32] R. Lostado, D. Vivas, V del Río, El Plan Experimental de Pesca de Arrastre de 
Castellon (1961-66). Ense~nanzas de una estrategia de ordenacion pesquera 
sostenible, Informes y Estudios COPEMED, nº 2 (1999) 185. http://www. 
faocopemed.org/pdf/publications/CopeMedII_TD48.pdf. 
[33] S. Villasante, G.-L.F. do Carme García-Negro, G.R. Rodríguez, Overfishing and the 
Common Fisheries Policy:(un) successful results from TAC regulation? Fish Fish. 12 
(1) (2011) 34–50. 
[34] J.M. Bellido, U.R. Sumaila, J.L. Sanchez-Lizaso, M.L. Palomares, D. Pauly, Input 
and output controls as instruments for fisheries management, Mar. Policy (may 
2019) (submitted. 
[35] A.D.M. Smith, S.M. Garcia, Fishery management: contrasts in the mediterranean 
and the atlantic, Curr. Biol. 24 (2014) R810–R812, https://doi.org/10.1016/J. 
CUB.2014.07.031. 
[36] G.A. Begg, K.D. Friedland, J.B. Pearce, Stock identification and its role in stock 
assessment and fisheries management: an overview, Fish. Res. 43 (1999) 1–8, 
https://doi.org/10.1016/S0165-7836(99)00062-4. 
[37] M.N. Maunder, The relationship between fishing methods, fisheries management 
and the estimation of maximum sustainable yield, Fish Fish. 3 (2002) 251–260, 
https://doi.org/10.1046/j.1467-2979.2002.00089.x. 
[38] G. Merino, A. Quetglas, F. Maynou, A. Garau, H. Arrizabalaga, H. Murua, 
J. Santiago, M. Barange, R. Prellezo, D. García, J. Lleonart, G. Tserpes, 
C. Maravelias, N. Carvalho, M. Austen, J.A. Fernandes, P. Oliver, A.M. Grau, 
Improving the performance of a Mediterranean demersal fishery toward economic 
objectives beyond MSY, Fish. Res. 161 (2015) 131–144, https://doi.org/10.1016/j. 
fishres.2014.06.010. 
[39] J. Guillen, C. Macher, M. Merzereaud, M. Bertignac, S. Fifas, O. Guyader, 
Estimating MSY and MEY in multi-species and multi-fleet fisheries, consequences 
and limits: an application to the Bay of Biscay mixed fishery, Mar. Policy 40 (2013) 
64–74. 
[40] A. Kempf, J. Mumford, P. Levontin, A. Leach, A. Hoff, K.G. Hamon, H. Bartelings, 
M. Vinther, M. Stabler, J.J. Poos, S. Smout, H. Frost, S. van den Burg, C. Ulrich, 
A. Rindorf, The MSY concept in a multi-objective fisheries environment – lessons 
from the North Sea, Mar. Policy 69 (2016) 146–158, https://doi.org/10.1016/J. 
MARPOL.2016.04.012. 
[41] Scientific, Technical and Economic Committee for Fisheries (STECF), Fishing Effort 
Regime for Demersal Fisheries in the Western Mediterranean Sea (STECF-18-09), 
Publications Office of the European Union, Luxembourg, 2018. 
J.L. Sanchez Lizaso et al.                                                                                                                                                                                                                     
